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Progression of carotid atherosclerosis and associated risk factors in elderly
Chinese population
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Objectives: Carotid atherosclerosis (CA) is considered the preclinical stage of stroke
which claims 6 million lives worldwide. Identifying signiﬁcant risk factors for CA
progression will be a useful practice to prevent stroke for a speciﬁc population. The
objectives of this study were to monitor the CA progression in an elderly Chinese
population and to identify signiﬁcant risk factors associated with CA progression for
public health intervention.
Methods: A community-based prospective study was conducted in the Navy Com-
munity Clinic in Beijing, China. Totally 91 residents were followed up from 2007 to
2012 with ultrasound measurement of plaques located in the common carotid artery
and the internal carotid arteries on both sides. The detailed information on potential
risk factors was also collected for every subject. Using total area of all plaques as
primary outcome measure, the generalized linear model was performed to identify
signiﬁcant risk factors for plaque growth.
Results: With a mean age of 71.09 years, this sample represented the elderly Chinese
under usual medical care. The mean total plaque area has increased 0.104cm2
(P<0.001) over 5-year follow-up period. In multivariate analysis, medical history of
stroke, pre-existing CA and diabetes were signiﬁcant risk factors for plaque growth
each respectively associated with additional increase of 0.16 cm2, 0.12 cm2 and
0.11 cm2 in total plaque area.
Conclusions: CA can progress signiﬁcantly in the elderly Chinese under usual
medical care thus elevates the risk of stroke. Therefore, clinical interventions should
be provided in a timely fashion, especially for those with pre-existing CA, diabetes or
medical history of stroke. The total plaque area in carotid arteries is the most sensitive
ultrasound measure for the purpose of monitoring the stroke risk and evaluating the
treatment effect.
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Objectives: The aim of the study is to determine whether computed tomography
perfusion (CTP) can detect and differentiate ischemic and infarcted myocardium in a
large animal model.
Methods: 12 pigs completed either implantation of a 75% luminal coronary stenosis
in the left anterior descending coronary artery simulating ischemia or balloon-occlu-
sion inducing infarction. CTP (100 kV, 300 mAs), ﬂuorescent microspheres, and
histopathology were performed in all models. CT based myocardial blood ﬂow
(MBFCT), blood volume (MBVCT) and transit constant (Ktrans), as well as micro-
sphere’s based myocardial blood ﬂow (MBFMic) were derived for each myocardial
segment.
Results: According to histopathology or microsphere ﬁndings, 20 myocardial seg-
ments were classiﬁed as infarcted and 23 were ischemic (12 and 14%, respectively).
Across all perfusion states, MBFCT strongly predicted MBFMic (b 0.860.15,
P<0.0001). MBFCT, MBVCT, and Ktrans were signiﬁcantly lower in ischemic/infarcted
when compared to reference myocardium (all P<0.01). Relative differences of all CT
parameters between affected and non-affected myocardium were higher for infarcted
when compared to ischemic segments under rest (49.6 vs 23.8% and 47.2 vs 21.8%
for MBFCT, MBVCT, respectively). Under stress, MBFCT was signiﬁcantly lower in
infarcted than in ischemic myocardium (68.826.2 vs 89.421 ml/100 ml/min,
P¼0.001).
Conclusions: CTP can be able to detect ischemic and infarcted myocardium and
differentiate them from each other.
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Objectives: The purpose of this study was to determine the feasibility of myocardial
computed tomography perfusion (CTP) for the assessment of myocardial ischemia and
infarction compared with cardiac magnetic resonance imaging (MRI).
Methods: 82 patients with coronary artery disease who underwent adenosine stress
dynamic 320-slice CTP and MRI (3-T) were enrolled. Estimated myocardial blood
ﬂow (eMBF) and estimated myocardial blood volume (eMBV) were derived from CTC230 JACC Vol 64/16/Suppl C j October 1images, using a model-based parametric deconvolution technique. The values were
independently related to perfusion defects (ischemic and/or infarcted myocardial
segments) as visually assessed during rest/stress and late gadolinium enhancement
MRI. Conventional measures of diagnostic accuracy and differences in eMBF/eMBV
were determined.
Results: Of 82 enrolled subjects, 60 (mean age 50.69.2 years; 75% men) completed
both CTP and cardiac MRI protocols. The prevalence of ischemic and infarcted
myocardial segments detected by MRI was moderate (11.6%, n¼56 and 12.6%,
n¼61, respectively, of 484 analyzed segments, with 8.4% being transmural). The
diagnostic accuracy of CTP for the detection of any perfusion defect was good (eMBF
threshold, 88 ml/mg/min; sensitivity, 77.8% [95% CI 69%-85%]; negative predictive
value, 91.3% [95% CI: 86%-94%]) with moderate positive predictive value (50.6%
[95% CI 43%-58%] and speciﬁcity (75.41% [95% CI 70%-79%]). Higher diagnostic
accuracy was observed for transmural perfusion defects (sensitivity 87.8%; 95% CI
74%-96%) and infarcted segments (sensitivity 85.3%; 95% CI 74%-93%). eMBF was
not different between ischemic and infarcted segments (72.318.7 ml/100 ml/min vs
73.131.9 ml/100 ml/min, respectively, P>0.05). eMBV was signiﬁcantly lower in
infarcted segments compared with ischemic segments (11.33.3 ml/100 ml vs
18.42.8 ml/100 ml, respectively; P<0.01).
Conclusions: Compared with cardiac MRI, dynamic stress CTP provides good
diagnostic accuracy for the detection of myocardial perfusion defects and may
differentiate ischemic and infarcted myocardium.
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Objectives: The aim of the study was to determine whether a combination of dose-
reduction protocols and technical improvements could decrease the radiation dose
while maintaining diagnostic quality in 320-slice computed tomography coronary
angiography (CTCA).
Methods: Four cohorts of consecutive patients (total 640 scans), who underwent
CTCA from January 2009 to January 2014, are described. These include a cohort just
after scanner installation, after 2 upgrades of the operating system, and after intro-
duction of an adaptive iterative image reconstruction algorithm. The proportions of
nondiagnostic coronary artery segments and studies with nondiagnostic segments
were compared between cohorts.
Results: Signiﬁcant reductions were observed in median radiation doses in all cohorts
compared with the initial cohort (P<0.001). Median dose-length product fell from
1060 mGy$cm (interquartile range [IQR], 570.8-1646.5 mGy$cm) to 218 mGy$cm
(IQR, 106.8-326.4 mGy$cm). In multiple regression that combined all groups, de-
terminants of dose-length product were tube output, the number of cardiac cycles
scanned, tube voltage, scan length, scan format, body mass index, phase width, and
heart rate (adjusted R (2)¼0.78, P<0.001). The proportion of nondiagnostic coronary
artery segments was slightly increased in group of an adaptive iterative image
reconstruction algorithm (3.2%, P<0.01).
Conclusions: While maintaining diagnostic quality in 320-multidetector row cardiac
CT, the radiation dose had decreased signiﬁcantly because of a combination of dose-
reduction protocols and technical improvements.
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Objectives: To analysis of clinical, anatomical and echocardiography parameters
correlated with coronary slow ﬂow phenomenon retrospectively.
Methods: This study consecutively enrolled 124 patients with coronary slow ﬂow
phenomenon (CSFP) and 134 control subjects with angiographically normal coro-
nary ﬂow detected by coronary angiography from March 2008 to September 2013.
Corrected thrombolysis in myocardial infarction frame count (Corrected TIMI Frame
Count, CTFC) was used to document coronary ﬂow rates. Recording the related
clinical characters, coronary anatomical and basic echocardiography parameters
of all patients, and coronary artery ﬂow related parameters, like maximum velocity
(Vmax), mean velocity (Vmean), maximum pressure (Pmax), mean pressure
(Pmean) and velocity time integral (VTI) at diastolic stage in 79 patients. Com-
parison of categorical and continuous variables between the two groups was per-
formed using chi-square test and independent-samples t test respectively.
Multivariate analysis evaluating predictors of coronary slow ﬂow was performed
using logistic regression test. Linear regression analysis was used to test univariate
relation. Medical diagnostic trial evaluation was assessed by receiver operating
characteristic (ROC) curve.6–19, 2014 j GW-ICC Abstracts/Cardiovascular-Disciplinary Research
Results: Baseline clinical characteristics of patients in both coronary slow ﬂow
phenomenon group and control group were almost similar. However, compared with
control group, patients with coronary slow ﬂow phenomenon were more likely
males, with high levels of body mass index, weight and triglycerides, while the
platelet lever was lower (P<0.05). The coronary anatomical parameters, like tor-
tuosity index, coronary artery distal bifurcation was lower in control group than
CSFP group (P<0.05). Multiple regression analysis showed that body mass index,
tortuosity index of coronary artery and coronary artery distal bifurcation was
positively related to coronary slow ﬂow phenomenon. The conventional echocar-
diography parameters in two groups had not signiﬁcantly different. The Vmax,
Vmean, Pmax, Pmean and VTI of LAD in CSFP group were lower than control
group (P<0.05). The left anterior descending artery CTFC with Vmax, Vmean,
Pmax, Pmean was negative correlation in both group, and the left anterior
descending artery CTFC was negatively correlated with VTI in the control group.
The ROC curves show that the area under the curve that between 0.7 to 0.9 were
coronary artery distal bifurcation, tortuosity index, and coronary artery ﬂow related
parameters.
Conclusions: The present study showed that there was direct correlation between
coronary slow ﬂow phenomenon and sex, body mass index, triglycerides,
platelet, tortuosity index and coronary artery distal bifurcation. CFI could reﬂect
the changes in coronary angiography, and they were meaningful on diagnosis of
CSFP.
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Objectives: To evaluation of left ventricular (LV) myocardial function in coronary
atherosclerosis patients with Type 2 Diabetes Mellitus by Speckle Tracking Echo-
cardiography (2D STE).
Methods: The study included 60 patients whose diagnosis of coronary atherosclerosis
(<50%) and divided into DM group (30 patients with Type 2 Diabetes Mellitus) and
non-DM group (30 patients without Type 2 Diabetes Mellitus), another selection for
30 cases of normal control group. LV regional longitudinal, circumferential and radial
peak systolic strain (ε) were measured respectively.
Results: The EF were no difference between the 3 groups. However the peak systolic
longitudinal strain (ε) in LV basal segments, middle segments and apical segments
were signiﬁcant lower in DM group than non-DM group and control group (P<0.05,
respectively). The peak systolic circumferential and radial strain parameters showed
no signiﬁcant difference between the 3 groups.
Conclusions: The systolic longitudinal myocardial function of left ventricular
evaluated by 2D STE has been reduced before the left ventricular global
systolic function reduces in coronary atherosclerosis patients with Type 2 Diabetes
Mellitus.
GW25-e0810
Intravenous ferumoxytol before mesenchymal stem cell harvest: a new method
for tracking stem cell with MR imaging in cell therapy for myocardial
infarction
Qin Jie1, Xiaoli Wang2, Xiuzhen Chen1, Qin Jie1
1Department of Radiology, the Third Afﬁliated Hospital of Sun Yat-sen University,
Guangzhou 510630, China, 2Department of Ultrasound, the Third Afﬁliated Hospital
of Sun Yat-sen University, Guangzhou 510630, China
Objectives: To determine whether intravenous ferumoxytol before mesenchymal
stem cells (MSCs) harvest can be used to effectively label stem cell in vivo and track
MSCs with magnetic resonance imaging (MRI) in cell therapy for myocardial
infarction.
Methods: Sprague-Dawley rats (6-8 weeks old) were injected with ferumoxytol 48
hours before extracting MSCs from bone marrow. Ferumoxytol in these MSCs was
evaluated with ﬂuorescence, confocal, and electron microscopy and compared with
results of ex vivo-labeling procedures. The in vivo-labeled cells were transplanted in
30 cases of myocardial infarction and were evaluated with MRI up to 4 weeks after
transplantation. T2 relaxation times of in vivo-labeled MSC transplants and unlabeled
control transplants were compared by using t tests. MRI data were correlated with
histopathologic ﬁndings.
Results: In vivo-labeled MSCs demonstrated signiﬁcantly higher ferumoxytol
uptake compared with ex vivo-labeled cells. With electron microscopy, fer-
umoxytol was localized in secondary lysosomes. In vivo-labeled cells demon-
strated signiﬁcant T2 shortening effects in vitro and in vivo when they were
compared with unlabeled control cells (T2 in vivo, 14.5 vs 27.8 msec; P<0.05)
and could be tracked in myocardial infarction for 4 weeks. Histologic examination
conﬁrmed the presence of iron in labeled transplants and myocardial infarction
remodeling.
Conclusions: Intravenous ferumoxytol before stem cell harvest can be used to
effectively label MSCs in vivo and track MSCs with MRI in cell therapy for
myocardial infarction.JACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/CGW25-e0812
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Objectives: This study aimed to determine whether myocardial computed tomogra-
phy perfusion (CTP) after computed tomography angiography (CTA) can improve
diagnostic accuracy of coronary stents.
Methods: CTA and CTP were performed in 250 consecutive patients with stents
before conventional coronary angiography. The reference standard for obstructive
stenosis was 50%. If a coronary stent or vessel was nondiagnostic on CTA,
adenosine stress CTP in the corresponding myocardial territory was read on CTA and
CTP.
Results: Patients had an average of 1.52.2 coronary stents (1 to 8), with a diameter
of 3.00.5 mm. Signiﬁcantly more patients were nondiagnostic for stent assessment
by CTA (25%; mainly due to metal artifacts [75%] or motion [23%]) versus CTP
(2%; P<0.001; severe angina precluded CTP in 1 case). The per-patient diagnostic
accuracy of CTA and CTP for stents (88%, 95% CI 75% to 94%) was signiﬁcantly
higher than that of CTA alone (72%, 95% CI 55% to 82%; P<0.001), mainly
because nondiagnostic examinations were signiﬁcantly reduced (P<0.001). In the
analysis of any coronary artery disease, diagnostic accuracy and nondiagnostic rate
were also signiﬁcantly improved by the addition of CTP (P<0.001). CTA and CTP
(8.03.2 mSv) had a signiﬁcantly lower effective radiation dose than angiography
(11.54.5 mSv; P¼0.005). The area under the receiver-operating characteristic
curve for CTA and CTP (0.85, 95% CI 0.71 to 0.95) was superior to that for CTA
(0.68, 95% CI 0.57 to 0.82; P<0.001) in identifying patients requiring stent
revascularization.
Conclusions: Myocardial CTP after coronary CTA can improve diagnostic accuracy
of coronary stents compared with CTA alone.
GW25-e0814
Triple-fused reporter gene to monitor mesenchymal stem cells for the treatment
of ischemic heart disease
Qin Jie, Li Chuangfeng, Chen Xiuzhen
Department of Radiology, the Third Afﬁliated Hospital of Sun Yat-sen University,
Guangzhou 510630, China
Objectives: The aim of this study was to explore a triple-fused reporter gene [TGF;
herpes simplex virus type 1 thymidine kinase (HSV1-tk), enhanced green ﬂuorescence
protein (eGFP), and ﬁreﬂy luciferase (FLuc)] to monitor mesenchymal stem cells
(MSCs) in acute myocardial infarction rat models.
Methods: Rat myocardial infarction was established by ligating the left anterior
descending coronary artery. A recombinant adenovirus carrying TGF (Ad5-TGF) was
constructed. After transfection with Ad5-TGF, 5106 MSCs were transplanted into
the anterior wall of the left ventricle (n ¼ 16). Untransfected MSCs were transplanted
as control group (n ¼10). Micro positron emission tomography/computed tomography
(PET/CT), ﬂuorescence and bioluminescence imaging were performed. Continuous
images of the triple-fused reporter gene modalities were obtained at day 2, 3, 5 and 7
after transplantation and additional images were performed with bioluminescence
imaging at day 14.
Results: High signals in the heart area were observed by micro-PET/CT, ﬂuorescence
and bioluminescence imaging in infarcted rats injected with Ad5-TGF-transfected
MSCs. No signal was observed in control group. Semi-quantitative analysis showed
the gradual decrease in signals in the three imaging modalities. Immunohistochem-
istry assays showed the location of the TGF protein expression was the same as the
site of MSC speciﬁc marker expression, which suggested that TGF tracked the MSCs
in situ.
Conclusions: A triple-fused reporter gene (HSV1-tk, eGFP, FLuc) could be used to
monitor transplanted MSCs in acute myocardial infarction.
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Objectives: To examine the association between the extent of late gadolinium
enhancement (LGE) at right ventricular insertion points (RVIP)and left ventricular
(LV) functional parameters in patients with hypertrophic cardiomyopathy (HCM).
Methods: 61 HCM patients underwent echocardiography and cardiovascular MR
within one week. Mitral annular velocities (E/E’) were obtained fromardiovascular-Disciplinary Research C231
